Advanced imaging of tau pathology in Alzheimer Disease: New perspectives from super resolution microscopy and label-free nanoscopy.
Alzheimer's disease (AD) is the main cause of dementia in the elderly population. Over 30 million people worldwide are living with dementia and AD prevalence is projected to increase dramatically in the next two decades. In terms of neuropathology, AD is characterized by two major cerebral hallmarks: extracellular β-amyloid (Aβ) plaques and intracellular Tau inclusions, which start accumulating in the brain 15-20 years before the onset of symptoms. Within this context, the scientific community worldwide is undertaking a wide research effort to detect AD pathology at its earliest, before symptoms appear. Neuroimaging of Aβ by positron emission tomography (PET) is clinically available and is a promising modality for early detection of Aβ pathology and AD diagnosis. Substantive efforts are ongoing to develop advanced imaging techniques for early detection of Tau pathology. Here, we will briefly describe the key features of Tau pathology and its heterogeneity across various neurodegenerative diseases bearing cerebral Tau inclusions (i.e., tauopathies). We will outline the current status of research on Tau-specific PET tracers and their clinical development. Finally, we will discuss the potential application of novel super-resolution and label-free techniques for investigating Tau pathology at the experimental level and their potential application for AD diagnosis. Microsc. Res. Tech. 79:677-683, 2016. © 2016 Wiley Periodicals, Inc.